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(57) Abstract 



Compounds and reagents are disclosed for detecting oxidase positive organisms. The compounds have the structure: 
COUP-(LINK)n-R, wherein COUP- represents a radical that couples with an oxidized primary amine and releases -LINK- 
R; -LINK- represents a divalent radical that undergoes intramolecular cyclization and release of -R upon release by COUP- 
; n represents zero or one; -R represents a monovalent radical that forms a detectable species in the form a colorimetric dye 
or fluorescent compound upon release from -LINK-; wherein -R is selected from the group consisting of formulae (I), (II), 
(III), (IV), (V), (VI), (VII), (VIII) and (IX), wherein W represents hydrogen; halogen; hydroxy; substituted or unsubstituted 
carbonamido; sulfonamide; sulfonyl; ureido or amino; R^ and R^ each independently represent hydrogen, halogen, alkyl, 
alkoxy, carboxy, sulfo, cyano, nitro, carboxylic acid ester, carbonyl, sulfonyl, carbonamido, sulfonamido, alkysulfonyl, ary- 
sulfonyl; and and R^ each independently represent halogen, nitro, sulfonamido, sulfonyl, carbonamido, carbonyl, cyano, 
alkylsulfonyl, arysulfonyl; R^ represents H, CH3 or C2H5; X represents -0-, -S- or formula (X), and R5 represents H, alkyl, 
cycloalkyl or aryl. 
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NOVEL COMPOUNDS AND REAGENTS FOR OXIDASE TEST 
The present invention relates to novel 
compounds and their use as reagents in methods and 
elements for detecting oxidase positive organisms. 
5 Dye forming reactions are used in the 

oxidase test for detection of oxidase-positive 
organisms . 

The oxidase test is based on the bacterial 
production of an intracellular oxidase enzyme. See 

10 T^l Qchemicfl Teats f or Identification of MedKftJ- 

Bacteria , p. 250, J. MacFaddin, Williams and Wilkins 
Co. Oxidase-positive organisms include 
Ppp^l^ pmnnadaceae , Moraxella . ?^egggri&, Aerpmonas , 
ViT ^^rionaceae and Pleisiomonas shiEelloide g ■ 

15 Oxidase-positive organisms produce reduced 

cytochrome c oxidase. It is oxidized in the presence 
of oxygen. Oxidized cytochrome c oxidase oxidizes 
primary amines such as dimethyl-p-phenylenediamine 
which in turn reacts with a-napththol to form 

20 indophenol blue. The formation of indophenol blue 

signals the presence of an oxidase-positive organism. 

The problem is that the reaction of oxidized 
dimethyl-p-phenylenedi amine and a-napththol, 
however, provides a relatively insensitive test and 

25 the resulting dye is unstable, thus failing to 

indicate the presence of oxidase-positive organism in 

some cases. 

The present invention provides an alterna- 
tive test that can be used when the prior art test 
30 fails. The test uses a reagent comprising: 

a) a hydrogen donating primary amine; and 

b) a compound selected from those having the 
general formula 

COUP-tLINK->-R 
35 ^ wherein 

COUP- represents a radical that couples with an 
oxidized primary amine and releases -LINK-R; 
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— LINK— represents a divalent radical that 
undergoes intraunolecular cyclization and release of 
— R upon release by COUP—; 

n represents zero or one; 
5 — R represents a monovalent radical that forms a 
detectable species in the form of a colorimetric dye 
or fluorescent compound upon release from —LINK—; 
wherein — R is selected from the group consisting of: 
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0 

N W 



10 



W 0 •=«s/^^ 

}^ K /N=N-< ; and 

R-^ 



20 



I D I 

\0_ ; Wherein 

W N 



N 

W represents hydrogen, halogen such as chloro or 
bromo; hydroxy; or substituted or unsubstituted 
carbonamido such as acetamido or sulf onamido ; 
sulfonyl, ureido or amino; 

and each independently represent 
hydrogen, halogen, alkyl such as methyl, ethyl or 
propyl, alkoxy such as methoxy, t-butoxy, carboxy, 
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sulfo, cyano, nitro, carboxylic acid ester, carbonyl, 

sulfonyl, carbonamido, sulf onamido , alkylsulf onyl 

such as methanesulf onyl, arylsulfonyl such as 

benzenesulf onyl ; and 
3 4 

5 R and R each independently represent 

halogen, nitro, sulf onamido, sulfonyl, carbonamido, 
carbonyl, cyano, alkylsulf onyl such as methane- 
sulf onyl, and arylsulfonyl such as benzenesulf onyl ; 
R^ represents H, CH^ or 

10 



X represents -0-, — S- or — NR^; and 
R^ represents E, alkyl such as methyl, ethyl or 
butyl , cycloalkyl such as cyclohexyl or aryl such as 
phenyl or napthyl. 

The compounds COUP— CLINK-)— R combine with hydrogen 
donating primary amines (referred to as amine 

hereinafter) to form reagents which, in the presence 

of oxidase positive organisms, release a reporter 

compound in the form of (1) color imetric dyes having 

20 high extinctions and absorptions at wavelengths 
greater than 500 mm or (2) fluorescent dyes having 
absorptions and emissions above 500 mm and low pKa 
values, i.e. about 6, so they exhibit maximum 
fluorescence in the physiological pH range of 6-9. 

25 The compounds, covered by the general 

formula COUP-tLINKt^R, fall into two general groups. 

Group I include those in which n represents 
zero. In these compounds -R is linked directly to 
30 COUP- without the intervening linking group -LINK-. 
-R is directly released in the presence of an 
oxidized amine and forms the detectable species. 

Group II include those compounds in which n 
equals 1. These compounds are anchimeric releasing 
35 couplers. This means that in the presence of an 

oxidized amine, the -LINK— R portion is released from 
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COUP- and undergoes an intramolecular reaction to 
form a heterocyclic ring with concomitant release of 
-R to form the detectable species. 

In both groups of compounds, couplers are 
5 known in the photographic arts from which the 

COUP- component may be easily made, COUP- radicals 
are disclosed, for example in European Patent 
Application 0 060 518; U.S. Patent 3,443,940 and U.S. 
Patent 3,148,062. 

IQ The compounds of group I are formed using 

such known couplers by reacting the latter with 
compounds containing -R. In general, the reaction is 
carried out using any of the techniques known in the 
photographic arts for forming dye releasing 

15 couplers. Such methods are exemplified for example, 
in European Patent Application 0 060 518. 

The compounds of group II include the 
linking group -LINK- between the -R and COUP-. The 
compounds of this group utilize the same COUP- 

20 radicals used in group I. Representative linking 
groups include: 



25 



0 r1^ 0 
^ ^fl-CH2-N C-0- 



30 
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I J 



0 



-N- 



II 

-C-0- 



iWG 



i 



35 
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I 

T fi : and 

Y 

5 CH^O- 



10. 



I 

0 
i 

^ '^|-CH20- ; wherein 



G 



R^^ represents CH^, ^-^^^^ n-C^H^ or 

EWG represents an electron withdrawing group in 
ortho or para position relative to the oxy group -0-, 

such as -NO2. -C02R'*'^, -SOjR^^, -S02NR2^^ or -CN, 

20 17 

wherein — R represents H, alkyl such as 

methyl, ethyl or octadecyl; or aryl such as phenyl, 

tolyl or napthyl. 

Preferred examples of —LINK- are: 



25 



A ?2S5 I 



}^ /CH2-N C-0- 



JO 



NO2 



35 
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■ CECCHg)^ 

I.J « 
I 



20 



25 



30 



C2H3 



10 A ^-iC^ 

III ; and 

Y 



15 



0 

A /C^2-o- 

I 0 



other substituents can be present in the 
benzene ring provided they do not adversely affect 
the rate of coupling or cyclization to release -R. 

The anchimeric compounds of group II can be 
made by conventional methods used to make anchimeric 
dye releasing couplers of, for example, U.S. Patent 
3,443,940 or U.S. Patent 3,148,062. 

In general the compounds of groups I and II 
have structures similar to those disclosed in 
European Patent Application 0 060 518 and U.S. 
Patents 3,148,062 and 3.443.940. However, -R, alone 

35 or together with -tLINKt", makes the compounds novel 



wo 89/10973 PCr/US89/01792 

-8- 

Examples of the compounds from which 
COUP- radicals may be formed and which are useful in 
both group I and II compounds are as follows : 



10 



0 0 p9 
Q-C-CH-C-NH-|^ 

^\10 



OH 0 



15 y 



,13 o^''^n''''^?-C-N: : and 



20 



,14 



0 

o I! 

J** \ / N / 

I 0 I 



; wherein 



Q represents alkyl such as methyl, t— butyl or 

25 substituted or unsubstituted aryl such as phenyl, 

p-methoxyphenyl ; 
9 10 

R and R each independently represent 

halogen such as chloro or fluoro, hydrogen, nitro, 

carboxy, sulfo, substituted or unsubstituted 

30 carbonamido or sulfonamido; or ureido; 
11 12 

R and R each independently represent 
hydrogen, alkyl such as methyl, ethyl or dodecyl, 
snabstituted or unsubstituted aryl such as phenyl or 

tetradecyloxyphenyl or dicarboxyphenyl; 

13 

35 R represents hydrogen, halogen, carboxy. 

sulfo, alkyl such as methyl or ethyl, sulfonamido, 
carbonamido , etc . ; 
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R^^ and R^^ each independently represent 
hydrogen, halogen such as chloro or fluoro, carboxy, 
sulfo, alkyl such as methyl, ethyl or hexadecyl, 
substituted or unsubstituted eulf onamido, carbon- 

5 amido, etc. 

Preferred examples of COUP- include: 

COOH 
OH Q J 

I J, J ^. COOH 



15 OH 0 . 

I 0-C14H29 



20 



0 0 Cl^ .'^ 

II II Y c 

(CH3)3C-C-CH-C-NH-l^^/U^^^ 



25 



0 



jj II H /i=-^ „ C5H11 



(CH3)3-C-C-CH-C-N-.^^_^^. 0 I 

^mc-tCH2^-.(^_p-C5Hii : 

30 



0 

Ci^H33S02EN-| Q_J 

35 / 
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OH 

^||-C0NH-tCH2^-.( _ )— CsHj^i : and 



0 0 ci^ 
^ ^— c-cH-c-NH— ^- 



I 0^1 \=< 



CH3O S02NHC^2225 



A portion of representative compounds 
according to group I are presented in Table I. 



15 



1) 0 0 



TABLE I 
CI 



II II H }^ 

(CH3)3C-C-CH-C-N-|'^ j 



20 ^ Y 



25 



2) OH 

30 ^/ In H 

0 

■yV 



35 
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3> /COOH 

{'Y )--<:::> 

\00H 

0 

Vy" 

10 

4) 0 

H33Ci^S02HN-, . (j | J (| J ; and 

15 S./^O 



5) 



0 



0 CI 
E 



N 



20 (CH3)3C-C-CH-C-N— ^ 



C^H^l(t) 



25 



0 

Y Y 



• II 



A portion of the representative anchimeric 
compounds of group II of the invention are as follows: 

30 



35 
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1) 0 0?^ 

II II H /i=V C E 

(CH3)3C-C-CH-C-N— ^ J» 0 J5^11 

0 ^mC-(CH2)3-0-.^ ^5%1 

1 — 



2) 



0 

vv 



05 0 f 14^29 

1 II ^ 

20 I 0 I 

/^v >'CH(CH3)2 

25 n^'^"^*^ 



30 /SO2CH3 

V 

NO2 



N NHSO,— ^ S 

II ^ 

N SO2NH2 
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/'Y J ; and 

5 I 0 

0 

Y 



15 



25 



4) 



0 0 C4. 

(CH3)3C-C-CH-C-NH— ^ ^« 

0^ ^.^ * *^raC-(CH2)3-0-<*_*>-C5Hil(t) 

10 

0 I 



N-< >-N02 
/— 
SO2CH3 



30 Tiie hydrogen donating primary amines which 

are useful in this invention are those compounds 
designated as developers in the photographic arts. 
Such amines include p-phenylenediamines , p-amino- 
phenols and pyrazolidones . A portion of representa- 
tive amines are presented in Table III. 
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TABLZ III 



1) NCC^Hj)^ 
5 I 0 



10 2) N(C2H^0H)2 

V 

NH2 



15 



20 



25 



3) H3C2-N-C2H^0H 

NH2 



4) H5C2-N-C2H^NHS02CH3 

V 

NH2 



30 

5) OH 

CH-, I CH, 
\ / ■ 

35 NH2 
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6) OH 



7) 



1.0 



Y 



CH- NH, 

0=0 

H-,C-I<^ /<'=0 J and 




20 Detection of oxidase positive organisms is 

carried out simply by contacting a material, such as 
an aqueous solution, suspected of containing the 
organism with a reagent of the invention. The 
reagent is prepared by dissolving the 

25 

COUP-tLINKt^R compound primary amine in an organic 

solvent. The relative amounts of each material in 
the reagent and the choice of solvent are not 
critical. Anyone skilled in the art will be able to 
establish the amount of the reagent needed to carry 
out detection. 

The method of this invention can be 
practiced with a dry analytical element. A variety 
of different elements, depending on the method of 
35 assay, can be prepared in accordance with the present 
invention. Elements can be configured in a variety 
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of forms, incltiding elongated tapes of any desired 
width, sheets, slides or chips. The simplest element 
can be composed of an absorbent carrier material or 
water soluble polymer, for example, a thin sheet of a 
5 self-supporting absorbent or bibulous material, such 
as filter paper or strips, which contains the dyes of 
this invention. A useful element is discussed in 
commonly owned European Patent Publication 0255087, 
February 3, 1988. The element comprises a water 

10- soluble polymer in which a reagent is included. 

The elements can also have two or more 
discrete zones, either in the same layer or 
superimposed. At least one of the zones can be a 
porous spreading zone. The other zones can be 

15 reagent zones or registration zones as those zones 
are known in the art, additional spreading zones, 
radiation-blocking or filter zones, subbing zones or 
barrier zones. The zones are generally in fluid 
contact with each other, meaning that fluids, 

20 reagents and reaction products (for example, color 
dyes) can pass or be transported between superposed 
regions of adjacent zones. In other words, when the 
element is contacted with fluid, all reagents of the 
analytical composition become mixed and can readily 

25 move within the element as a composition. 

Preferably, each zone is a separately coated layer, 
although two or more zones can be separate areas in a 
single layer of the element. Besides the references 
noted above, suitable element components are 

30 described also, for example, in U. S. Patents 
4,042.335; 4,132,528; and 4.144,306. 

Useful absorbent carrier materials are 
insoluble and maintain their structural integrity 
when exposed to water or biological fluids such as 

35 whole blood or serum. Useful elements can be 

prepared from paper, porous particulate structures. 
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porous polymeric films, cellulose, glass fibers, 
woven and nonwoven fabrics (synthetic and nonsyn- 
thetic) and the like. Useful materials and 
procedures for making such elements are well known in 
5 the art as exemplified in U.S.. Patents 3,092,465; 
3,802.842; 3.915.647; 3,917,453; 3,936,357; 
4,248,829; 4.255.384; 4,270,920; and 4,312,834. 

The absorbent carrier material can be a 
porous spreading zone. This zone can be self- 

10 supporting (that is, composed of a material rigid 

enough- to maintain its integrity), but preferably it 
is carried on a separate support. Such a support can 
be any suitable dimensionally stable, and preferably, 
nonporous and transparent (that is, radiation 

15 transmissive) material which transmits electro- 
magnetic radiation of a wavelength between 200 and 
900 nm. A support of choice for a particular element 
should be compatible with the intended mode of 
detection (fluorescence, transmission or reflectance 

20 spectroscopy). Useful supports can be prepared from 
paper, metal foils, polystyrene, polyesters, 
polycarbonates, cellulose esters and others known in 
the art. 

The porous spreading zone can be prepared 
25 from any suitable fibrous or non-fibrous material or 
mixtures of either or both. The void volume and 
average pore size of this zone can be varied 
depending upon the use intended. 

Useful spreading zones can be prepared using 
30 fibrous materials, either mixed with a suitable 

binder material or woven into a fabric, as described 
in U. S. Patent 4,292.272, polymeric compositions or 
particulate materials, for example, beads bound 
together with or without binding adhesives, as 
35 described in U. S. Patents 3.992,158; 4,258,001; and 
4,430,436 and Japanese Patent Publication 
57(1982)-101760. It is desirable that the spreading 
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zone be isotropically porous, meaning that the 
porosity is the same in each direction in the zone as 
caused by interconnected spaces or pores between 
particles, fibers or polymeric strands. 
5 The assay method can, be manual or 

automated. In general, in using the dry elements, a 
determination is made by taking an element from a 
supply roll, chip packet or other source and 
physically contacting it with a sample (for example, 

10 up, to 200 \xl) of the liquid to be tested so that 
the? sample and reagents within the element become 
mixed'. Such contact can be accomplished in any 
suitable manner, for example, by dipping or immersing 
the element into the sample or, preferably, by 

15 spotting the element by hand or machine with a drop 
of the sample with a suitable dispensing means. 

The following examples illustrate the 
utility of the reagent of the invention in detecting 
oxidase positive organisms. 

20 

Exam ple 1 - Assay for Pseudomo nas aeruginosa 

This example compares the detection of 

Pseudomonas aeruginosa (an oxidase-positive organism) 

and Escherichia coli (an oxidase-negative organism) 
25 using dye releasing Compound 1 of Table I which 

releases a fluorescent dye. 

A dispersion of the Compound 1 was prepared 

as{ follows. Compound 1 (4 mg) was dissolved in 

N'.K-dimethylf ormamide (DMF, 250 pL) . A surfactant, 
30. Triton X-100 (500 \iL) , was added. The solution was 

mixed and added slowly with stirring to 25 mL of 

0.05 M potassium phosphate buffer (pH 7.5). 

Escherichia coli (E. coli) was grown 

overnight in brain heart infusion (BHI) broth at 37 "C 
35 without shaking. Pge udom pn ag aeyuginoga il^ 

aeruginosa) was also grown overnight in BHI broth at 
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37 "C with shaking. About 40 mL of each culture 
growth was centrifuged, decanted, washed with KP 
buffer, and suspended in buffer, such that 75 pL of 
cells in 3 mL buffer gave an OD at 620 rm of 0.448. 

The assay was run as- follows: 

A reagent of the invention was prepared from 
the Compound 1 dispersion (1 mL), a primary amine, 
4-amino-3-methyl-N,N-diethylaniline (25 ]xL of a 
50 mg/mL methanol solution). The reagent was mixed 
with p apniginosa (100 pL) and the buffer, to a 

final, volume of 3 mL. 

A control solution was prepared in the same 
manner, except using E. coli. A background control 
solution was prepared containing the reagent without 

the organisms. 

Fluorescence was then measured. Excitation 
was at 540 nm. Emission was at 620 nm. After 7 
minutes, the solution containing ?. fieyuginos& (an 
oxidase-positive organism) showed a change in 
relative fluorescence of 52 units, while the g- COli 
(oxidase-negative) showed a change of only 5 units. 
The background control showed a change of 12 units, 
due to aerial oxidation of the developer. 

Kyample 2 - Assay for Pspnrfnmonas aeruginosa 

This example compares the detection of 
apru ginosa (oxidase-pos it i ve organism) and E- CQli 
(oxidase-negative organism) using the anchimeric dye 
releasing Compound 1 of Table II which releases a 

fluorescent dye. 

p. aeruginosa and E. coli were grown as 
described in Example 1. Each were made to a 
concentration such that 50 ^L of cells in a 3 mL 
cuvette gave an OD at 620 nm of 0.1 unit. 

. A dispersion of Compound 2 was prepared as 
described in Example 1 for Compound 1. A test 
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Bolution was prepared from the dispersion (1 mL) , the 
primary amine of Example 1 (25 pL), P. aeruginosa 
(50 yL), and the buffer (1.9 mL). A control 
solution was prepared as in Example 1 using E. coli . 
5 A background control containing all the reagents 
except organisms was also prepared. 

Fluorescence was measured at excitation 
540 nm and emission 620 nm. After 10 minutes, the 
background control and E. coli control showed very 
10 little increase in fluorescence. However, the test 
solution, showed a large increase in fluorescence. 



Example 3 - Assay for JP s eud o m o n as ae r u g ino sa 

This example compares the detection of 
15 aeruginosa (oxidase-positive organism) and E. coli 

(oxidase-negative organism) using anchimeric 

Compound 2, Table II, which releases a cyan dye. 

E. coli was grown according to Example 1 and 

suspended in buffer, such that 100 ]iL of cells in 
20 3 mL of buffer gave an CD at 620 nm of 0.135. P. 

aeruginosa was grown according to Exaunple 1 and 

suspended in buffer such that 75 yL of cells in 

3 mL of buffer gave an CD of 0.135. 

A dispersion was prepared by dissolving 
25 Compound 2, Table II (16 mg) in DMF (1 mL) ; 250 pL 

of this solution was mixed with Triton X— 100 solution 

(0.5 mL) and the resulting solution added slowly to 

25 mL of 0.05 M of the buffer, pH 7.5. 

A test solution was prepared from the 
30 Compound 2 dispersion (100 \iL) , the primary amine 

(25 liL) , P. aeruginosa (75 v^L) and the buffer 

(200 pL). 

A control solution was prepared in the same 
manner, except using E.coli (100 ]xL) , A background 
35 control contained all reagents except organisms. 
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The optical density (OD) was measured at 
37*C at 635 m. and the change in OD was determined 
after 10 minutes. The OD for P> aeruginosa 
(oxidase-positive organism) was 1.224, The OD for 
5 the E. coli control was 0.211- and the background 
control was 0.266. 

Exam ple 4 - Assay for pg^eudprnonag? aeruginosa with 
Reagents Coated in a Dry Element 

10 A polyCethylene terephthalate) support was 

coated at about pH 6 with a layer comprising 
surfactant Zonyl FSN, 4-amino-3-methyl-N.N-di ethyl- 
aniline. Compound 3, Table I and poly(acrylamide-co- 
N-vinylpyrrolidone) . 90:10. ^ 

15 A portion of this element (--1 cm ) was 

added to a solution containing 3 mL of potassium 
phosphate buffer, 0.05 M, pH 7.5 and 100 pi of 
PRe>udomQr> ?fg aeru ginosa solution. A second portion of 
the element was added to a buffer solution without 

20 Pseudomonag aeruginosa cells for a background control. 

Fluorescence was then measured at excitation 
540 nm and emission 620 mn. After 10 minutes, the 
solution containing the Pseudomonas aeruginQ^ showed 
a large increase in fluorescence over the background 

25 control. 
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Claims : 

1. A compound having the general formula 

COUP-tLIKK^R 

5 ' wherein 

COUP— represents a radical that couples with an 
oxidized primary amine and releases -LINK-R; 

-LINK- represents a divalent radical that 
undergoes intramolecular cyclization and release of 
10 -R upon release by COUP-; 

n represents zero or one; 

— R represents a monovalent radical that forms a 
detectable species in the form of a colorimetric dye 
or fluorescent compound upon release from —LINK—; 
15 wherein — R is selected from the group consisting of: 



5*? \ / ^ y \_/ 



I I I 

20 "^^ /"\ ^' \y 



25 



30 



I I 

(a) (b) 



-X -X 

loo loo 

18 1 ; III- 

% y \ ^ \ ^ 

"II ° I I 

<c) (d) 
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(e) (f) 



10 



15 



0 

Y Y 

N W 



20 



(g) 



25 



R 



W 0 

1 1 N=N— ^ 

C" I ■ 



.X . 



; and 



(h) 
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0- 



wherein 



5 



II 



N 



10 




W represents hydrogen; halogen; hydroxy; 

substituted or unsubstituted carbonamido; 

sulf onamido; sulfonyl; ureido or amino; 
1 2 

R and R each independently represent 

hydrogen, halogen, alkyl, alkoxy, carboxy, sulfo, 

cyano, nitro, carboxylic acid ester, carbonyl, 

sulfonyl, carbonamido, sulf onamido, alkylsulf onyl , 

arylsulf onyl ; and 
3 4 

R and R each independently represent 
halogen, nitro, sulf onamido, sulfonyl, carbonamido, 
carbonyl, cyano, alkylsulf onyl , arylsulf onyl ; 

R^ represents H, CH^ or ^2^^^ 

I 5 

X represents -0-. -S- or -NR ; and 

R^ represents H, alkyl, cycloalkyl or aryl. 



a) the amine is selected from the group 
consisting of p— phenylenediamines , p-aminophenols and 
pyrazolidones . 

b) COUP- is selected from the group consisting 

of 



2. 



The compound of claim 1 wherein 
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COOH 



OH 0 



1 \\ /\ 



10 / 1 



0 0 Cl^ .V 

II II I \ 



0 0 f 

II II H /i=V , 



• — • 



25 



30 



35 



0 



OH 

i 



I 

/ ^/ ^jj-C0NH-tCH2 V< _)'-^5Hl ' ^""^ 

^ / / T 
*. I S%i 
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0 0 CL 
I ||-C-CH-C-NH-< _ > ; and 



10 



15 



c) -LINK- is selected from the group consisting 

of 



1 1^ ^ II 
^\ /CH2-N C-0- 



20 



25 



30 



35 



6 CH(CH3)2 

/CH2-N-C-0- 



0 



I 

NO. 



0 'j^2^5 

I i " 
NO2 



; and 
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10 



0 

1^ /CH2-O- 

y 



3. The compound according to claim 2 
selected from the group consisting of 



0 0 CI 



15 



II II H X 
(CH^),C-C-CH-C-N-t'^ ^« 

L V 

Y Y 



20 



25 



OH 
0 

sv 

^0 
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?^ /COOH 

(Y )--<::> 

^.-^ Y \00E 
0 

X X 



10 



15 



25 



^0 



0 

. U 

°33^16^°2^N-t n f 10 1 

— YY 



0 0 CI. 
II II H >=.^ 
20 (CH-)^C-C-CH-C-N-< > 0 Js^ll^^^ 



0 ^raC-(CH2)3-0-< >-C5Hii(t) ; 

. / . . 
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0 0 

II II S /i=V c H 

(CH-)-,C-C-CH-C-N— ^ y 0 Vs'^ll 

^ ^ I II /i=V 

H5C2-N-C=0 
0 

I. J. ; 



20 



15 OH 0 f 14^29 

I 0 I 

25 N NHS02-< )• 

II •=*\ 

N SO2NH2 
/SO2CH3 

NO2 
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I 0 

i %o ^ 
5 2 , 

0 

sv 



10 



15 



20 



0 0 C4. 

II II C H ft") 

(CH3)3C-C-CH-C-NH-.^ J. ^S^H''^'' 

0\ "'^eC-(CH2)3-0-<']'>-C5Hi^(t) 
10 

^1 ^ 
^5^2-^° t^'^n _^/S02NH2 
X /\ /"-NHS02-< > 
D I 



25. 



II 

N-.^^_^^.-N02 

SO2CH3 

4. A reagent comprising: 

a) a hydrogen donating primary amine; and 

b) a compound according to claims 1, 2 or 3. 

5. A method of detecting oxidase positive 
organisms comprising the steps of 

a) providing a reagent according to claim 4; 
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b) providing a material capable of containing 
an oxidase positive organism and 

c) mixing an aliquot of a) with the material of 
b) thereby providing a color or fluorescence in the 

5 mixture if the oxidase positive organism is present. 

6. An analytical element for detecting 
oxidase positive organisms in aqueous liquids 
comprising an absorbent material or a water soluble 
polymer containing a reagent according to claim 4, 
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